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Abstract 
In Algeria, little importance is given to the coverage of sanitation services compared to the coverage of water supply 
services and even less importance is given to the'' purification. Indeed, for coverage of sewerage network in the order 
of 85%, only 20% of collected wastewater is treated in Algeria.  
In the town of Bechar, the sewage discharged into El Saura river which is a factor behind pollution in the city, which 
leads one to open with all the adverse consequences on the health of the population and causing damage to the 
environment. Pollution that takes a long time to disappear, causing contamination even with judicious control. There 
is much to do to stop such infiltration of wastewater into groundwater. The implementation of pollution control 
systems is a remedy to this harmful problem and also for a reuse of treated wastewater.  
The objective of this work to test the effectiveness of a sand filter system to purify the domestic wastewater of the 
city of Bechar. Our experimental device consists of a plastic can of 45 cm length, 35cm width and 30 cm height (5 
cm gravel 8/15, and 5 cm of gravel 3/8) and sand (10 cm). 
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1. Introduction 
The treatment and disposal of sewage is one of the major environmental concerns in developed 
countries and developing countries. This water filled with biodegradable organic matters, inorganic and 
organic chemical, toxic substances and pathogenic microorganisms, that makes the choice of the treatment 
process difficult. The choices of economical and efficient processes are the concern of several researchers. 
The use of natural methods of treatment has proven its efficiency in the treatment of industrial waste and 
domestic water [1]. 
The use of sand filters to treat domestic wastewater has been known for a long time. These techniques 
have been gaining in popularity in recent decades with the development of small wastewater solutions and 
simple operation. There are a lot of facilities around the world. 
Nomenclature 
SS         suspended solids  
COD  chemical oxygen demand 
BOD biological oxygen demand 
2. Materials and methods 
2.1. Experimental design 
    Our experimental setup consists of a plastic can of 45 cm in length, 35cm in width and 30 cm high (5 
cm of gravel 8/15 and 5 cm of gravel 3/8) and sand (10 cm) (Figure 1). 
    
Fig 1: (a) Diagram of the experimental pilot; (b) Photo pilot experimental 
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2.2. Equipment used 
  Description of the various devices used in the companion measures are summarized in the table below 
Table 1. Equipment used 
Parameters Type of device  
pH, salinity and conductivity Conductivity consort 861; multi parameter WTW 197i            
Ammonium Multi-parameter benchtop C200  
Determination of sulfate 
COD 
Drying bed filtrate 
Spectrophotometer UV 
Eco thermoreactor VELP scientific 
oven  T5028 
 
2.3 Characteristics of the sand used 
  The sand used, it is the largest Occidental Erg sand (Beni Abbes 250 km to the south), comes from the 
sand dune. The physicochemical characteristics of sand Beni Abbes are grouped in tables 2 and 3 
Table 2. Physical characteristics of the sand Beni Abbes 
physical characteristics values  
Effective size (mm)  
Effective diameter d10 (mm) 
Uniformity coefficient (CU) 
 0.17 
 0.17 
 1.76             
 
Fineness modulus (%) 
Equivalent sand (%) 
 2.16 
89.73 
 
Absolute density (g/cm3) 
Bulk density (g/cm3) 
Porosity 
Specific air 
2.63 
1.50 
0.42 
36.69 
 
Table 3. Chemical characteristics of the sand Beni Abbes 
chemical characteristics values  
sulphate% 0.41  
carbonates% 8.40  
chloride% 
Measure of insoluble% 
0.10 
91.09 
 
     Chemical analysis indicates that the sand sample contains 0.41% sulphate, by cons, the percentage of 
insoluble is much more important, it is about 91.09%. 
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2.3 Water used for infiltration [2] 
Samples are taken at El Saura River the center of the city of Bechar, this area is characterized by the 
interference of urban waste and almost no industrial discharges. 
2.4 Yields purifying 
Yields purifying chemical parameters are calculated by the equation (1). 
Yield (%) = (X1 – X2) / (X1)100                                                                                                                 (1)  
Where                                                                                                                                                                      
X1: Concentration of the parameter before filtration. 
X2: Concentration of the parameter after filtration. 
3. Results 
3.1Hydraulic bed 
The flow of infiltration into the bin is calculated by the equation (2). This relationship represents the ratio 
of the volume of water per time. 
Q = V/t                                                                                                                                                         (2) 
 
Where 
Q: flow of infiltration (ml/s). 
V: Volume of water (ml).                                                                                                                 
t:Infiltration time(s). 
                                                                                                                                                                    
The volume of water used for the rate calculation is equal to 500ml. 
                                                                                                                                                                                    
Table 4. Flow values calculated     
                                                                                                                                           
Parameters       Number of test          Minimum values Maximum values         average values ± Standard Deviation        
Time                  6 8 10                                  9± 1.09 s 
 flow                  6  50 62.5                               56.01±5.11ml/s                                 
   
 
3.2 Water analysis [3] 
3.2.1 PH measurement (NF T90-008) 
The results of pH measurements for the bin is shown in Figure (2) 
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Fig2: Evolution of pH 
The pH value for the rejection before filtration is 8.14. From the results shown in Figure 2, we note that 
during the filtration, the pH was weakened compared to the initial mixture, but the values remain in the 
range of normative water (6.5 - 8 5). The rate of pH reduction is 3.43%. 
3.2.2. Conductivity and salinity measurement (NF T90-031) 
Figure 3 represents changes in conductivity and salinity of the treated water. 
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Fig 3: Evolution of conductivity and salinity 
We note from these curves that for 13 days, the values of conductivity and salinity undergo an increase. 
So there is an increase compared to the initial mixture. Conductivity and salinity for rejection before 
filtration is 3. 93 ms/cm and 1.97g/l respectively showing values large enough. The rate of increase in 
conductivity and salinity are respectively 13.92%, 12.62%. 
3.2.3. Determination of suspended solids 
The evolution of the concentration of suspended solids is shown in Figure 4. 
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Fie 4: Evolution of SS 
The evolution of the concentration of suspended solids is presented in Figure 4. From this curve we 
observe that the SS concentration is lower than the initial mixture. The treatment efficiency is 85.5%. The 
value of the concentration of SS the initial mixture is 156mg / l. Water collected at the end of treatment 
meet the discharge standard of wastewater into the environment (50 mg / l) [4]. 
3.2.4. Determination of chemical oxygen demand (COD) (ISO6060) 
Changes in the chemical oxygen demand (COD) as a function of time are shown in figure 5. 
Fig 5: Evolution of COD 
The graph in Figure 5 shows that there is a high removal of COD concentration. The COD removal rate is 
88.37%. COD values for rejection before filtration is 215 mg / l.  
3.2.5. Determination of biological oxygen demand (BOD) (ISO 5813) 
Changes in the biological oxygen demand (BOD) as a function of time are shown in figure 6. 
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Fig 6: Evolution of BOD 
The value of BOD discharge before filtration is 150mg/l. From the results shown in Figure 6: a reduction 
of 93.33% was observed for the parameter BOD, the residence time factor is very important to achieve 
the abatement rate [4]. 
3.2.6. Determination of Kjeldahl nitrogen (TKN) (ISO 3663) 
The evolution of the concentration of Kjeldahl nitrogen is shown in Figure 7. 
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Fig 7: Evolution of Kjeldahl nitrogen 
From Figure 7, there is a decrease in the concentration of nitrogen kjeldahl relative to the initial mixture, 
for 13 days, the elimination rate is 63.96%. The value of the concentration of Kjeldahl nitrogen of the 
initial mixture is 62.18 mg / l. 
3.2.7Determination of sulphate and chloride 
The evolution of sulphate and chloride is shown in Figure 8. 
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Fig 8: Evolution of sulphate and chloride 
According to the curves representing the evolution of sulphate and chloride for we observe: 
-A decrease in the content of SO 42 - in the three trays with respect to the initial mixture as a function of 
time. The rate of removal of sulphate is 61.9%, measured the level of sulphate is 795.76 mg / l for the 
initialrejection. 
-A decrease in the concentration of chloride, but after the fourth sample we see growth compared to the 
initial mixture. The rate of increase of chlorine is 8%, the level of chloride measured is 887.5 mg / l for 
blending. 
4. General interpretation 
     Decreasing concentrations of physic-chemical parameters in the bin can be explained by various 
processes more or less interrelated. The decrease reflects a pH acidification. This acidification may result 
from the oxidation of organic matter and NH4 +. Indeed, the oxidation of the organic material produces 
carbon dioxide (CO2), which acidifies the medium. Similarly, nitrification (oxidation of NH4 +) causes 
acidification [5, 6]. 
The results show that the electrical conductivity of the   mixture is less than the container (13.92%).  The 
increase in the electrical conductivity of bins can be explained by an increase in the salt mass filter or due 
to evaporation phenomena [1].                                                                                                                                      
The decrease in the concentration of suspended solids in the filter was due to the physical withdrawal 
filtration coarse material surface and finer, either by blocking the pores between, interception and fixing 
grains or chemical interactions [7] 
 The bin gives the test tank in which the concentration of the filtrates of the COD is less than that of the 
initial mixture; this is probably due to the physical retention of the organic matter of the waste water in 
the trays and oxidation [1]. The attenuation of the filter BOD5 is interesting and significant because of the 
elimination of biodegradable material was chosen in large part by the sand bed [1].                                                  
On chloride, their concentration in the bin is greater than the initial mixture; this is due to an increase in 
evaporation during the time of experiment. These two elements are proportional to the salinity of the 
medium [1]. 
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5. Conclusion 
The study is to develop a sand filter system that effectively treats domestic wastewater the town of 
Bechar. The hydraulic study of bed showed an average flow of infiltration of the domestic wastewater 
which is 56.01 ± 5.11ml / s, the physical clogging of the filter is impossible because the concentration of 
suspended solids is low. the results of the filtration shows allowances for encouraging contaminants such 
as NTK, sulphate, BOD, COD and suspended solids. The sand filter system is a robust system of 
domestic wastewater from the town of Bechar. 
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